We have gone from the early day philosophy that "if national parks were simply left alone they would survive forever" (Botkin 1990, Sellars 1997, Parsons 2004) to the current situation where parks are jeopardized by serious environmental threats both within and outside of their borders (e.g., Pringle 2000). While science alone cannot solve the environmental problems facing public lands, it can lead us to ask the right questions and result in critical information for management and policy needs (e.g., National Research Council [NRC] 1992, Sellars 1997). Unfortunately, we lack a unified infrastructure that supports long-term scientific research on public lands and facilitates application of that science to management. We believe that long-term scientific research would provide essential knowledge for management of public lands, a viewpoint expressed by others as well (Callahan 1984, Likens 1989). Our goals in this commentary are to highlight: (1) the scope and magnitude of environmental problems facing U.S. public lands; (2) the lack of long-term scientific information available to identify and address these problems; and finally (3) the value of long-term research,
The lack of long-term scientific information that can be used to identify and address the increasing number of environmental threats to public lands is problematic. How can we systematically assess the biotic integrity of public lands on regional or national levels if data are nonexistent for many land units? All too often, "piece-meal data" are used in local management decisions (see Kaiser 2000) and in attempts at more regional syntheses of environmental problems and trends. As just one example, the NPCA's report "Code Red: America's Five Most Polluted National Parks" is based on data from only 10 national parks (out of 270 major park units)-selected because they had sufficient monitoring data to permit a comparative analyses of data from 1991-2001. In contrast, most of the park units within the National Park System (NPS) lack monitoring programs, precluding systematic assessment at a regional or national level.
The strength of science-management connections is highly variable both within and among different types of public land units. This is a reflection, in part, of the high variability in how natural resources are managed in different regions of the United States, between states, and between different categories of public lands. While detailed discussion of the causal factors behind these disparities is beyond the scope of our commentary, here we emphasize the variability in connections between science and management and the need for a unified infrastructure to promote the gathering and application of long-term scientific information. As just one example provided by Parsons (2004), NPS science-based management in some parks (e.g., Yellowstone, Great Smoky Mountains, Everglades) has been disproportionate relative to others. Research in Yellowstone, Great Smoky Mountains, and Everglades National Parks has benefitted from fairly substantial within-park research centers staffed by NPS research scientists and largely driven by "individual personalities and circumstances rather than a unified, national agenda" (Parsons 2004 ). Recent attempts to establish an independent research arm within the U.S. Department of the Interior (DoI)-i.e., the National Biological Survey (NBS)-fell prey to a political agenda, regardless of the potential value of the NBS to management of biological integrity on our nation's public lands. Nonetheless, over the past 10 years, the Dol has continued to encourage and support research in some flagship parks, such as Yellowstone National Park. However, the DoI's support of research does not necessarily imply that this research will be directly applied to management in these flagship parks or elsewhere. To do so requires a culture shift in the attitude and training of park managers (Parsons 2004) , and the understanding by scientists that policy and management decisions will not be based solely on research data. Instead, scientists must learn to sit at the table as active discussants in order to provide advice and interpretation to managers as they weigh multifaceted policy decisions.
An important mechanism to arm scientists with information for management and policy is integrated, long-term, question-driven ecological research. An example of the prospective utility of this approach is the NSF-sponsored Long-term Ecological Research (LTER) program. The mission of the LTER network is to establish a well-documented legacy of experiments and observations to gain an ecological understanding of a diverse array of ecosystems at multiple spatial and temporal scales. Coupled with this mission is the goal of creating well-designed, well-documented databases that are accessible to the broader scientific community. The LTER network has achieved these goals with varying degrees of success. Certainly, LTER is not the only option, and several non-LTER sites (e.g., Walker Branch Watershed [eastern Tennassee]) have successfully conducted long-term and integrated research of national significance. Nevertheless, a coordinated network of research programs with broadly defined goals would provide invaluable information at multiple spatial and temporal scales to enlighten policy and management decisions on public lands.
As part of the Dol's attempts to foster scientific research, repeated requests were made to NSF to sponsor LTER sites in National Parks. To us, this reflects a favorable directive from the Dol that LTER-like research would benefit park management. Parsons (2004) states that NSF has refused to fund LTER sites in national parks because of a "lack of trust in the NPS's commitment to the long-term protection of study areas"; however, we are unaware of any current policy at NSF to explicitly or implicitly exclude national parks from the LTER Network. In a visionary evaluation of the LTER network, the "Risser Report" (Risser et al. 1993) recommended an expansion of the LTER network and network activities to include federal lands and federally sponsored research programs. The premise behind these recommendations was that integrated, long-and short-term research would provide the understanding needed to address many management issues on public lands. In addition, presaging NSF's National Ecological Observatory Network (NEON) initiative, the Risser Report recommended that existing LTER sites increase their spatial domain via a sub-network of regional satellite sites, including public landholdings, such as parks and wildlife refuges. The objective of NEON is to build an integrated national network of environmental observatories to address critical questions about changes in ecological systems and to evaluate the impacts of those changes at regional to continental scales. This network would include an intensively instrumented core site and a variety of satellite sites. NEON explicitly includes publicly managed lands as potential core and satellite sites, providing another opportunity to create a legacy of research that will inform land managers.
Without a doubt, long-term research has led to management applications even when that research was not driven initially by management needs (e.g., Krishtalka et al. 2002) . We believe that long-term basic research coupled with targeted, problem-based research will go a long way in informing policy decisions on public lands. We strongly recommend that an LTER-like network be established and supported by relevant agencies to promote integrated, regionally based understanding of ecosystems. This network should be linked to existing regional and national programs (e.g., LTER, National Water Quality Assessment Program, AmeriFlux Network, etc.). This would provide a much-needed "network of networks" on a continental scale that would yield a deeper understanding of ecological systems and provide better information to guide management of our endangered public lands.
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